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(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the time required for discriminating a 
d fective semiconductor memory chip. 

SOLUTION: A latch row decoder for RAM. This decoder 200 is provided with a 
set/r set latch circuit 202 which is set when it is addressed and kept set until it 
Is reset with a PRE signal, address selecting logic circuits (206, 210, and 212), a 
res tting device 214, and gate/word line drivers (218. 220, 222, and 224). The 
latch circuit enables the four word line drivers when it is set The latch decoder 
200 can be selected continuously during tests, but the decoder 200 is not reset 
and th drivers are kept enabled until the tests are completed. Therefore, 
s veral r all word lines can be enabled during the tests. A RAM with the latch 
dec der 200 has an ordinary random access mode and at least four test modes. 
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F^^TT'^nS. DRAMo 

Mf3ji*?^tifcff^;i/-7'*jltR»?ISJ»-rsfctot, mfIB 
mji37>yf^S|5^7^n-<J^(±. H!ii3^>;/^^g!i:«iJRBia^ 



Hffi3ss?$nfeffi';i'-7';feas^i^-rsfc«>t:s suSb 

RAM. 

[W^ai 0] Hul37^3-K^g!tts 3A:t/NANDy 
-hT-*-5. lt;SJ«9g3«©DRAM. 

[W^S 1 1 ] 1513^ -;'5^^l6(i. 1 n<D^mm'^'{ > 
^^—^X-$>^. Wa?^9|3«®DRAM. 

m^mi 2] Hul3ff^^;i/-7-J±, 4>fi:©fT-efe?3> mJ 
f3'J-b>J' h*g!ttPFETTifeS> ii}*JS9|3«©DR 
AMc 

[«W©Piffl>5:iJiWl 
[0 0 0 1] 

it{c*^*t:p<^';©5^:^ h{cH-rs4.©-r-fes. 

[0 0 0 2] 

[V^(Dimi ;>{^ U-fe;!/®^^?^*.*:^^^^';^^-^© 

^^puiifix ^<(Dmm. i.tzifi-ox^<(D<^mifiib^o 
-fj-m^tiTz-t/uffim^ti.. tzt-^i-^x-ib^xh. TV 

^ ^Vz.th.ii'^ . ^<©m^. |B]Df^i£©^|g(CD-lr;uAsS!t 

■iyn^ (■r'&t)*>|si-'7— K^-f > • r Kv;^fc:fe2) 

«tt)T^. |BI-fcr>y h^f S-b;i/©(E$iF) , gjfett 
:in?)©M?5-©WSfc^Jt^ns, cne)®#IS-fe;HS$ 

[0 0 0 3] ^<®*g^. ^si©fe-5f^'i'7'{±. mm.ir 

^WJcS2t)t^l^s^i:*5f§s, ■b;i/«tSo»3l©fc«) 

:^->f^>i'7'?tfttti:bT@E^aT-$.S, -f^^raJScfiff©?!: 
1 *JiL±©X'<5'fT (frJCfiiS) *5itF/* 
fc{ii*W±©^-^r?«j (yijjtsit) ^«LTv^s, 
n?.®;^^Tff/?'j{ix X • ro^^vT";!/ • 
3-^^^Wb-rv>s. ci©7=3— ^(i, i^B8ff/?ij®T 

■rsfif/'?y®3lJ?Sr7^-< X3i— 'mm^h.fz=f- 
^^^rtt, a^Wt:. ^±(caffi®f^5'7-i:B^tti,c:i: 

[0 0 0 4] laUix «e*tt*S©l 6Mb DRAM5^ 
^vrOBS^T-feS. 0 Ott, ^-f-T'TU'-l' 1 0 

6iC 2o®X^7'?USr#^S. TCgtrs/hv-O (RB 
L) 1 0 2. 1 0 4:&^)fi■t^^S. ^l^-rT'L/'T 1 0 6 
tt. 2« * (nttft«fl«]H{±. 5~8) OK'y h^-f > 

(BL) 10 Si:. TlfiH-;' h^-f > (::o«?!)T-{i2 
*) i:€r*b■rv^i., ^-y-^^TH" i o stt, ij-t'tI' 

. 7-p>y^ 1 1 0®— gPT-feS. t"^-t:©-t^77'U'C 
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• :/D-:/^' 1 1 0(±^ m-^lyX±R AMY U ^ ^msS.^ 
•i). Lfzifi^xm^it. 16Mb RAM{±, ^IMb 

cDi emcD^yru^ • yu^yi^ i i o<£*u•rv^s. 

•^Uv'P 1 1 Q%ti^(D^yTV^ 1 0 6®Sttt. tIS 
[0 0 0 5] l^tOy-K^-f >1 1 2AsatR$jX, 7> 

>10 8i:7t:5bf';/h^-Y>l 0 2, 1 0 4 i: {c lill^C 

®M©^s #-t>-rTix^rtT-5T::^tr«y h^-f > 1 0 2, 

1 0 4AsS»?^nS. ^-ttT'TW-f lC:teVNT> aiR^ix 
fctfi^ h^'T > 1 0 8Sfctt7i:*t:'V h5"f > 1 0 2. 
1 0 4{±^ D— • 5^— i'^'f > (LD L) 1 1 4C 
Jgi^^ns. LDL 1 1 4tt, v;^;5' -7=^— ^^-f > 
(MDL) 1 1 6t:aEi^$nS. MDL 1 1 6tt, 
-fTV-i • 1 1 Oi^CDM^^T^^yTU^ 1 0 

6 &^M-rSo 7='-^'H:^ V-ZfTly^ 1 0 6 i:MD L 1 
1 6±®^^y7-I/0i:©Bg«:> tejS^nSo 
[0 0 0 6] 02tt> 1f7'7'U"f 1 0 6© h^>i^;^<5' 

• i/^;i'©iHiKii-c-fes, B«g?-rs'7-H^'r > 1 1 

2, 1 18lzmm^tltz't)V1 2 0, 1 2 2{±, t-tz, 
a-tr>y h^f >^0)t*|Sl7'f >1 2 4, 1 2 6{cg?i^$ 
fl^o bfcAs^-Cs >1 1 2©ij^.^ 

(D-:fS(D=7^ y 1 2 4±©-fe;i/l 2 0S:jlJR-r.5o Sti 
©i|i^©9— > 1 1 8 (^IRTb^l/;^©'?— 
Y>) tt, tr-;/ h^-f >M©flb:^©^W>r2 6±®-lr 
;H 2 2S:MiR-r-S. ^-b;i'©i3iS=^r-\'/^i^<5' 1 2 8 
tt, f^^WCtt. hUi/^ • *^>'V>^'*fc{iiiSfBjK© 
:^^'^y^^ffi[3iT-feSo ftje±gt«©i-5{c. feta^m 
ii^-B-Sg;*:«JEtt. ^©■y-h • V-^miE (Vos) 
A^f) F ET©^— >2^>S£Et-*^3*);^ l^i^ayu KSiE 
(V,) *§|V^feSlffi. l-J&to-^Vcs-V, TT-feS. U 
tzifi-oX. br<y b^'f > 1 2 4, 1 2 63!)5«®«ffilx^ 

12, 1 1 8A5^fcVjjt$)ti(f> ft;*;©tf>;/ h^^ > 
-r«:fc-fei31Sdp-\./^->^ 1 2 8{;g3fit?*xfe*fe 
ii§3«^^>'^S^^' 1 2 8*^?>igSl?»tifcSffi{±. V^j- 

SCtt. y-K^-f >1 1 2. 1 1 8&, ^iJifett 

ti-rs. c:©#£E^'<;ui^ v,pi:igitftt> am. >t> 

[0 0 0 7] ig2o(Hiss©i&f^*, mscD'ir-^ ^y-ym 
izvt-oxmm-r?>o "i" i:Tv-nzmm\^x. -ty^. 
T^yi 4 o&s i^«)^«>& "1" 4*®t-fe«y h-rs. 



L.fcAs^X> "1" A^tf.;; h5'r> 1 2 4/N'r*3il>*t 
b^-f > 1 2 6n-i:^g$n5i:, -b;i/©l3ifi^^ 
/My^ 12 8^f-M'-i^ir?,:itlC^'oX. "l-tf-b 

;n 2 0 (*jiufbr>> h^-f > 1 2 4{cgEi!^^nfc-r'^ 
T©ffe©-fe;u) ic:i3tl$ns. mic. -fe-'H 2 2 ©IBM 
:^-\'>'V>^ 1 3 8*f^^-i?-r SCliitCioT, "1" 
#-fe;H2 2 (*}iVt:>:; h^-f> 1 2 6C:^i^$n;fe: 

i---<:-t©ffe©-b;i') ici3iS$n5o -b;n 2 osfejii 
2 2&ilJK-rSmittx TU-itt. *©«m*^Ji©^#tt 
JitfeSo mtV^yi^T.i^ 1 3 4(D^—\- 1 3 2AS/N 
-rt^^^nsfc. If>;/ h^-f > 1 2 4, 1 2 6©«E 
tt> V, /2{C^b<$t1,i.o y-K^-rv (WL) 1 
12.11 8*5<ttJ'MlR^'r > (CSL) 1 46{i. 
fllffD-fCfiift^nSo tife*«$|fr©RAMT-«±. tSf^Jfe 

Wftim . y-K^-Ol 1 2 ($fcttl 1 8) As>'N 
t K^-f :r$*xSi:, 7- K^-Y > 1 1 2±©^-fe;i/ 

12 0Ct3^^T^ • h 1 3 Ott^ — >:t> 

•fe;i/©i3fi:^-V'-'^i^^ 1 2 8^?<r©5'f > 1 2 4 

tgei^1-5o {yfzifi^X. i3m*-\'.'V>^ 1 2 St^'f 
^-l 2 4i:®raT?. S#AStejSI^*x3. fti^flUttt. fcT 
h^'f > • ^•\'/V><5'>y^{i, i3fjS=¥-\'>'V>^ 1 2 8 
©+i'>'i'>^' >>^±t) 1 0figf;^#v^, bfe 

**oT, ^'T > 1 2 4©mffittx f3{S^-V/'V>^ 1 2 8 
C 1 AS|gjt^ixSi;j:^L.^ f3tt+-¥^^i^^ 1 2 8 ic 0 
A«§3<t^n5i:fiT^-5o tf h ^-T > 1 2 4 tlSl^it- 
^/^->^ 1 2 8i:®^©m^^tejiS:«;*;t:-r5fc»tc 
{*. '7-H7'r > 1 1 25feVpp^V4a + VT C^m^-fr 
5„ tf-;; h^'r>*f®flb®^'f > 1 2 6{i. ^®ru^ 

+-i^mffiU"^;i/V4j/2H«i^$tv, •fe>;^T>yi 

4 0(ommmBtiyxm<o 

[0 0 0 8] +'»tj^m.^ifi^m^tix "i" 

"0" ^iikmr^(Di,z+^tjimm(Dm. ^zy^ryyi 

4 OAs-b'y -fe>;^7'>7'{i. -tyxryy - 

-i^—yjV (SAE) ^'f > 1 4 2*>'\'<'K:, ^©Ste 
^■-i' > 1 4 4 trn— K^-r 7'-r?>c:i:lcJ;oT. -b^y 

b$ni.o t:>;; h^-f 1 2 4, 1 2 eiz^m^ti^ 

7^-^'(±> t:>> b^i' >^1 2 4, 1 2 6±T-itil^ 

tlx mh'^'f y^Mc cna. -b>;:i7'>n 2 4* 

•fe'^/hbv -fe^H 2 0(Cl3tt$nfc7=^-<5'lw»r3l>T> 
tf';/ h^-f > 1 2 4, 1 2 6$:. >'^-1'/D-Sfc(iD — 
//^-^' tc-rsci^trj: t»fTtons. -fe>;^7'>7'©-b>> 

jitTo -tyy-ryy^^^y httztizj:-Dr. t^x 

©tri/ h^-r > 1 2 4, 1 2 6AS||F^'f 
-b^^p«>hStf?M^ (SEGE, ) l±, H^'f^/'CSL 
l4 6^^\'flziL±{fX. &TP±:^^iXtzV-yTU^ 
1 0 6 P^® 1 •^®?lJ*3ltR-rS. C S L 1 4 6 ±.(DJ\^ 
tt> atK^nfeWK^-f r • K-v h^'T >}»tl 2 4, 1 
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2 6 5:. >'^:^y-M 5 2$:«iTs LDL14 8. 15 

ofcgE^-rso csLif-i s^y-^ii. SEGEi icms 

[0 0 0 9] m^-bJi^^MS'i-r^tzib(D;>(^>J^'yr(D 

jSy-K^-fV (WL) i:®McD«a, \fyh^^>M 
WLii*. WL^*^S/•5^•\'>^;^^ia^ $.5^^ttWL 

>7.T>T (SA) -fevy h-N®^Mi|g^J;5tfetJSy'f 

[0 0 10] ^<®c<z)i^«:7^>^ Ki. 7=-:^ hmm. 

(SA) ^■fe>vh-rSo T^T^-f ^— h^nfc^— 

;i/©fB1S=Jri'/^i^^ 1 2 8 — S^b. C:tllCj;f)-fe 
^■V-$'$flfef3tt+-\'>'^i'^' 1 2 S^T^-f y^^-v— 

©^-K^'f >&*-rsfflT-s 7^:^ ^NFF^s:S<-r?.^- 
[0011] ftb®«!!Ui. teii-y- h • X M-:^ • 7^;^ h 

to*.V„ it);:*;. ^J^«Vpp(C K^-f "T 

■T'^-r®!?— >*^Vpp(c:, ■r-^T®tr>;/ h7 
'f >*sGNDt:fen«x -y- hffi^btiSWie:«c{c«: 

[0 01 2] ^<®^^^ #fS!c®'7-H^'f V^^tTT^ 
l'—YWS.f'^t>y:^ (bounce) {cioT. fe-SV-i 



y-Kv'f >®|B]^^g|{cj;o-r^b-5. cne>®S:ffi 
/i-j/v;^!*, M/';^To-fe;u{c*fbli^J5:SS»;fe^b 

[0 0 13] «IS®'7-F5'f >SPI^t:T^7^'f'<- 
h-rsiS-&®fte®ra@{±^ I R^T{c:ioTD-*;i/V 
„U'^;U*a'>$'y-5 7- H^-f >SJ6&®lgV'.qJtg'|4t? 

«*^bSo b*^b. t*3l5i$JB®DRAMT-(i. 
-H^'f^ (feii^JWsut^iJ^*!. e#tfe^e)tifci: 
btt) ®S*RSr. Hul3«»i'7-K'7l"> -T^j^Chft" 

[0 0 14] 

[^a^AS|?^t«t^i:-|-SRM] *^B^®gS<]a:, ifi^S 
[0 0 15] 2|s^?«®fb®ifl«Jt±^ i|ia9«:;'{^ ^©T^yC 

[0 0 16] ^izm(Dsmi±. iKm^mtif.^ 

*U • ^«>:r^&^S'J-rs®^c^e^S35:B#MS6^«■r■5ci: 

^ o 

[0 0 17] *^0^(Z)^?)twffe<7)ge<Jtt. «JW(7)*2gi*: 

CI ^ ^ o 

[0 0 1 8] *^W©$5)K:ftb©ifl<J(i, RAMTl"f 

So 

[0 0 19] 

[PS^^ft^Sfcto©^©] *^B^tt. 7>y^ff5=n 
-^J^S^-rSRAMT-feSo v>y^ff7^3-<S^(i. ffT 

^5)^12)0 ::©^-y5^fT7=^3-<5^ti. ff </;i/-7"SatFi 

b^-cmm^mic^i^T^ v u/f^^iei:, ff ^';^-r® 

K:J;oT K^'f :ri-5*»*S*Rt--5o 
[0 0 2 0] 

[l6W®3IJf60Ji^fii] **W(±, fT7*n-y*«-rs* . 
7'>;'f^IiB&^WbTV'»?). fT7^3-y®7>;^5^l5lSS®-fe 
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hilts fli^CDTKl/^^SriibT. mik(D^-V^^> 
(SA) It. igiSCDy-K^-YVCD^-feCD^lCDy-F 

-To 

[0 0 2 1] m4it. :$^mmizj^^^^y^ny^zi-^2 

0 ocDBSETfeSo ^»;/^ff7='z3-y2 0 ott^ ^^-y-:?" 

rU'<P*g(c 2 5 6*CQ^— K^^ >SrWr^ 2 5 6Mb 

•^^y5^llIK2 0 2 (3SIISJ^^ 
tifc^>/>'~^ 2 0 4, 2 0 6) ^> r 
[Hgg (NFET 2 0 8, 2 1 0, 2 1 2) ts V ± h 
'y^n^:7. (PFET214) ^ • r 2 
let. 4<ffl(3Dy-hM^-K^>f > • K^-f/t2 1 
8, 2 2 0, 2 2 2, 2 2 4i:*WUTV>>5o 2 5 6* 

K^-f >WLij.3 64M(x = 0'-6 

3) ©c:cDJ:^?5:^>y^ . T^n-^Jf 2 0 0A*#:at--So 
[0 0 2 2] ^^^5^ • 5=^n~^2 0 0{i. T ru:^MtR 

mmmm^(D3m(DNFET: 2 0 8 , 210, 212* 

f@CDNFET2 0 8, 2 1 0, 2 1 2 tt. 3A:t7NAN 

D^-Y^mmL. r Fl/;^{t^A2 3, A4 5, A 6 

y-^ti^o A2 3(i. ia5(3Dg|5^5^r3-^ (3X:^N0 
Ry-b) 2 2 6;6^e>CD. gB^6<]^C5=*'3- K ^^feT K 
l/>^ff^T-fe^o A4 5*Dj;tKA6 7(i^ ^n^tl> 0 
6(?)2A:^NOR>>'-h 2 2 8 K 
^ixfeTKW;^m^r-fe^o A4, A5, *<tt5A6. 
A7(i. ^n^tiC0 2A:t;NOR^~ h-\(^A:^Tfe 
D> ^coai;^fa±i-A4 5, A6 TSMWc^^t-^o 
[0 0 2 3] y-K^-O • TKl/>^br^y btt. 01, 
2 3, 4 5, 6 7 tmz:^tiXi^^. Zti^M^t. gg^ 
^n-^2 2 6, 2 2 8, 2 4 0 (mi) X\ ^n^tl 
AOl, A23, A45, A 6 7 i: UTgB^egt::^^^- 
F^n^p *A2 3gg^5^n-y2 2 6*. fT5T::l5^^ 
;<a:->^;i/g^ft^ (RRDN) ff-^-JlJ^oT^^-r 

(t^lc:*,, ^^Rgy-K^-r VOiitR^rES^-r^o RRDN 

Its &n^-iz^n^ti. feiLButcggjfei?>nfc^mfT 

—:r)\/(OtzMz<DHs ^\-(\zY^^ y^^^o z.ix\t. fi£ 

^RtJDDRAMlCH;^©^^?)^?^^-^"^^ >CDSJR(- 
i5(t^PpgM*[HliSt-^c &Si5^7^i3-^A;b (0«J;i«A 
2^fc{±A3) \t. n^tz\tmWLX^K^. :ifiib\tTY 
' \yl^-?^t^(t>nhns A2(±A2T^fc(±A2C 
m^^iXtf'. A3J±A3TifcttA3C(DV>-rn;b^T-fe 
So 1 6fflOSP^>7^ii-Kf5^*5^ffi-rSo c*x6»a)gp 



1, A23, A45, *fettA6 TiCioTasnSo 
[0024] A01=A0C1C, AOTIC, AOC 
IT, *fc(iAOTlT 

A23=A2C3C, A2T3C, A2C3T, ifcti 
A2T3T 

A45=A4C5C, A4T5C, A4C5T, ifett 
A4T5T 

A67=A6C7C, A6T7C, A6C7T, ^tz\t 
A6T7T 

4f@CD9-K^>f > • K^^>'N*2 1 8, 2 2 0, 2 2 

2, 2 2 4©&^tt. AO l^ct-QTSiR^nSo AO 
Itts H7©^!y5^a5^5=^n-iJ^2 4 0lCi3V^T^^^ 

ti^o ^^;/^A0 lgP^5^=i-^2 4 Ott. ia4CD3A 
;^NAND>/'-hi5J:t>*^^;/5^|p]Kh. y.TO!);^$rl^V> 

2 1 4:feJ:l57^n-KNFET2 0 8tt. ^tSU-lr^^/h 
t-^fc>t»A;^2 4 2-e(Z)WLRESET* 

Altt. A;t?2 4 4, 2 4 6T-y-b2 1 

0, 2 12}Z^m^fl. m^^tlTAO 1 S^^^^o 
»^U<(i. AO ia5^5^Z3-y2 4 0(Dm*;2 1 7 

l/'-^;i/i>':7<$^ (0S^i±-r) ^^m-t^o cicr)L/^;i/ 
^':7:$'^, jliiJ:, > • H^>r>'t2 1 8, 2 2 

0, 222, 224 (EI8(?)250) ^^OV^T^ AOl 
*m;^2 1 7^?)Vii;i?^e»V„JcSSL^>>' V^^o 
to 0 2 5] > • ^^2 5 Oii^ PFE 

T 2 5 2iDJ:r>*NFET 2 5 4^3 J: D^Jffi^nrv^^o 
ia8^c^t-J:d^::. ^F E T 2 5 2 , 2 5 4cDy- h 

{t. "y-j^ - /'^yyr2 1 e(Dmt}2 iiizx^xnm 

^nSo NFET2 5 4<Z>Hl^>r >, 'J—7.\t. V—Y 

^-c>2 5ety^>Yt(Dmizmm^ti^o pfet 

2 5 2(Z)KU-f>, V— ;=^tt> AO 1 i:y-h'^^>2 
5 et^Pa^cg^^nSo ff7^r?-i$^O^^y^|iIK2 0 
2ib^^J^yh^ti^t. lht!2 17 it^\-fiZtjt^X. N 
FET2 5 4^^~>::t>b^ ^7— K^-Y >$rD— iCiS 
^#L^ PFET2 5 2S:^->:^^7L^ y-K^-Y>2 
5 6*A0 l:6*?>^8t-r'So ff ry^I18&2 
0 2;65-tr^y N^n^^^ ili;^/ 2 1 7 <iD-^:&oT> N 
FET2 5 4*^->:?r7L/s K^^>2 5 6*^ 
^> h->6^e>^SSU PFET2 5 2Sr^->^>U »7 
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;i/^nfefT7^3— ^©4-Q©-r'^T© K-5'r/N'?£-i'*— 

:?';i/-rS, RASS PRE, A23, A45, A67 

{±. Y^)\^^i\.Xs fT7=^3-f®^';'f=-(US§s«i^e<]C 
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>i'h^n^tV'>, -f©fttot)t. t;>yb5-f>tt. Vp„ 

% (GND) ^ns, ^i:Pii'7-h-^'r>{±7^'fy^ 
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